The influence of pacing on the pre-ejection period With interest we read the article from Vistisen et al. 1 about the ability of the pre-ejection period (PEP) variation indexed to tidal volume (PEPV) to predict fluid responsiveness following cardiac surgery even during ventilation using low tidals (around 6 ml/kg).
PEP is defined as the time interval between the onset of ventricular depolarization (the Q wave on the ECG) and the beginning of left ventricular ejection (systolic upstroke of the arterial blood pressure curve). PEP (and PEPV) depends on pre-load 2 but also, as Vistisen and colleagues mention, on afterload, contractility and vascular transit time.
Another variable that influences the PEP, and cannot be neglected in our opinion, is pacing of the heart. In the current study, most of the patients (18 out of 23) were paced during the measurements to obtain a heart rate of 80-90 beats/min. In our view it is important to know how the patients were paced; ventricular, atrial or atrioventricular. In case of ventricular pacing, which, in our centre is most common following cardiac surgery, temporary leads on the right ventricle result in a left bundle branch block configuration on the electrocardiogram as a consequence of a delayed activation (and thus contraction) of the left ventricle compared with the right ventricle. This leads to an uncoordinated contraction sequence and an abnormal movement of the interventricular septum. Since the contraction of the left ventricle (responsible for the systolic upstroke in the arterial blood pressure) is delayed, and the timing of dedepolarization of the right ventricle is normal, this will influence the PEP. Vistisen and colleagues used the R spike of the ECG (instead of the originally proposed Q spike 3 ), but this will not change this effect because right ventricular pacing mainly influences the RS time instead of the QR time. Thus, when Vistisen and colleagues used ventricular pacing, it is likely that this influenced the results by lengthening the PEP. In contrast, when atrial pacing is used to manipulate the heart rate, PEP will not be influenced.
For a better understanding of the results, we would like to know how the patients were paced and whether or not the results of the ventricular paced patients differ from the patients who were atrially paced or not paced at all.
B. Lansdorp
recently published clinical investigation 2 and whether or not the pacing type influenced the results of our study that investigated the ability of a new version of the pre-ejection period (PEP) variation (PEPV) to predict fluid responsiveness.
In response to the questions raised, we provide additional data as shown in Figs 1 and 2 . Eighteen of the 23 patients in our study were paced. Of these, 12 were atrial (A) paced and six were atrioventricular (AV) paced. None were ventricular paced. The mean PEP for each patient is plotted in Fig. 1 with respect to pacing type. In Fig. 2 , we have repeated figure 2 from the original article (PEPV vs. change in cardiac index) and marked the AV-paced patients with squares and unpaced patients with circles.
Data were sparse and not normally distributed. Although surely underpowered, we performed a non-parametric analysis of variance (Kruskal-Wallis), and there was no statistically significant difference among the three groups, P 5 0.57 (Fig. 1) . Additionally, in our opinion, neither Fig. 1 nor Fig. 2 indicates any pacing-related tendencies that could limit the clinical value of PEPV. Similar figures for DPEP 3 revealed no pacing-related tendencies either. Note, however, that this analysis does not consider that some patients were responders to a volume expansion and some were not, i.e. that preload is not the same for each patient.
Although not indicated by the sparse data, the measured PEP may be affected by the AV pacing type analogous to the suggested effect of V pacing 1 . In this case, where the PEP may be prolonged because of the altered course of depolarization, the originally proposed PEP variation parameter (DPEP) would be affected because of DPEP's direct dependence on absolute PEP values (division by the mean PEP). However, PEPV would be much less affected by a prolonged PEP because this prolongation would be present (and essentially the same) for each heartbeat and thus be canceled in the calculation of PEPV. 
